A laser 2-focus velocimeter (L2F) was used for measurements of velocity and size of droplets in diesel fuel sprays. Diesel fuel was injected intermittently into the atmosphere using a 8-hole injector nozzle. The diameter of the nozzle orifice was 0.112mm. The rail pressure was set at 40MPa by using a common rail system. The period of injector solenoid energizing was set at 0.8ms to investigate the spray behavior under small valve opening. The L2F had a micro-scale probe which consists of two foci. The focal diameter was about 3µm, and the distance between two foci was 20µm. The data sampling rate of the L2F system was markedly high as 15MHz. L2F measurement was conducted at 10mm downstream from the nozzle exit. Temporal and spatial changes in the velocity and size of droplets inside sprays were investigated near the nozzle orifice and were correlated with the needle valve lift of the injector nozzle. Spray images were taken by using a 180ns spark light source, and temporal changes of the spray width were estimated. The spray was divided into two regions; the inner region and the periphery region. The results showed that temporal changes in droplet velocity at the spray center corresponded with the temporal changes in needle valve lift. The droplets' Weber number in the inner region was larger than that in the periphery region of the spray. It was found that the turbulence intensity of droplet velocity was strongly correlated to the size of droplet in the inner region of the spray.
Measurement probe of L2F. The measurement prove consists of two foci. 
T=0.3ms 前後から T=1.0ms まで増加した後，T=1.4ms にかけて減少した．噴射期間中に一定値をとる時間帯は存 在せず，針弁リフトは変化し続ける． Spray images at T=0.6, 0.8, 1.0, and 1.5ms. The measurement position of L2F was located at 10mm downstream from the nozzle exit and was shown as a solid line. It was shown that the spray width at the initial stage of injection; T=0.8ms, was wider than that at the middle of injection; T=1.0ms. Fig. 8 Temporal changes of spray width. The spray periphery was defined as the radial position where the luminance took 14% of the maximum. The spray width at T=0.6ms to T=0.8ms was wider than that at T=1.0ms to T=1.5ms. Fig. 15 The correlation between droplet size and relative standard deviation of droplet velocity. The relative standard deviation of droplet velocity was estimated from the standard deviation of droplet velocity divided by mean droplet velocity. A strong negative correlation was observed.
